Aims: To examine: (a) to what extent individuals in contact with heath care had been asked and advised on their alcohol habits; (b) how self-reports of alcohol consumption and patient characteristics affected the probability of being asked and advised on alcohol consumption; (c) the potential effect of alcohol advice on readiness and ability to change, across levels of high alcohol consumption. Methods: A repeated cross-sectional public health postal questionnaire in Uppsala County among 18-84 year old, covering a period of a national programme encouraging alcohol screening, brief interventions and motivational interviewing (2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012). Response rates were 65.5-52.2%. Respondent who stated that they had visited health-care services had a further question on whether the staff asked questions about habits including alcohol, and whether the staff had given them advice concerning the same habits. AUDIT-C was the measure of alcohol consumption, and there was a question on wanting to cut down on drinking and/or needing support to do so. Results: Screening for and advising patients on alcohol consumption increased during the period, but there were no decreases in population-level consumption. Screening occurred independent of self-reports of AUDIT-C and varied with other individual characteristics. Advice was associated with AUDIT-C score. Being advised increased the likelihood of wanting to reduce drinking, both among those scoring above the national hazardous consumption levels and at higher scores. Conclusions: Screening and advising on alcohol habits in health care impacted individual readiness and ability to change. Population-level effects have yet to be proven. Short summary: Screening for and advising patients on alcohol consumption increased following a national programme encouraging alcohol screening, brief interventions and motivational interviewing. Overall consumption levels remained unchanged. Screening was largely systematic. The positive effect of advice on wanting to cut back drinking was similar in moderate and high drinkers.
INTRODUCTION
Primary health-care clinics and occupational health services are increasingly viewed as potential agents for identifying and intervening against hazardous and harmful alcohol consumption by conducting screening and delivering brief interventions (Seppanen et al., 2012; Keurhorst et al., 2015) . Since a large part of the general population is in contact with health care for reasons other than alcohol-related problems, identifying those in need of specialized treatment for alcohol dependence, and also identifying and advising the larger group of non-dependent high consumers, may have a public health impact. Randomized controlled trials (RCTs) on non-dependent patients have shown that brief intervention may have an effect on alcohol consumption levels (Kaner et al., 2009) . Despite easy to use screening questions specifically designed to help in identifying potential alcohol use disorders, or hazardous and harmful consumers, primary health-care personnel seem reluctant to ask and give advice about alcohol consumption levels and patterns (Holmqvist et al., 2008; Keurhorst et al., 2015; Anderson et al., 2016) .
In 2004, Sweden launched a national programme to encourage primary care and occupational health services to develop their secondary prevention of hazardous alcohol consumption (FHI, 2010; Nilsen et al., 2011b) . The project used screening questionnaires (primarily the Alcohol Use Disorders Identification Test, AUDIT (Saunders et al., 1993) ), and proposed that non-dependent hazardous consumers could benefit from brief interventions and motivational interviewing. Capacity building and workshops were arranged for personnel in occupational health, maternity health, specialized care, doctors and nurses in general practice and medical nurses in child health (FHI, 2010 ). The national programme ended in 2010. As part of an evaluation of the project in 2010, Nielsen et al. (2011a) conducted a cross-sectional general population survey to examine how brief alcohol interventions were delivered in routine practice in the Swedish health-care system. Only 20% of those who had been in contact with health-care services in the last 12 months reported having had a conversation about alcohol habits with a health-care professional. Of these individuals, 11.5% reported that they had reduced their alcohol consumption as a consequence of this conversation, but significantly more among excessive (22.5%) and hazardous drinkers (16.9%) than moderate (6.8%). Higher rates of screening have been reported both in Finland and in older Swedish studies (Ahacic et al., 2010) , where rather than asking about 'alcohol conversations', specific questions were included to assess whether participants had been asked about and advised on alcohol habits. Mäkelä et al. (2011) found that 33.3% of those visiting health-care services in Finland were asked about alcohol habits, and that 37% of those had also received advice. A Swedish study conducted in Stockholm in 2003, before the national programme was launched, found that 23% of last year primary care visitors had been asked about alcohol habits and 2.7% had been advised on their alcohol consumption (i.e.~8% of those screened) (Ahacic et al., 2010) . Both studies reported correlates to being asked about alcohol habits and advice on alcohol habits, and found that screening was dependent on AUDIT (suggesting non-systematic screening), and also that the probability of being advised increased with the AUDIT score (potentially indicating detection).
Screening instruments such as AUDIT identify, but do not distinguish between hazardous, harmful and dependent consumers. While it is important to identify those with ongoing dependence for referral to specialized treatment, brief interventions are expected to have little impact on the consumption of dependent drinkers since by definition they have great difficulties in changing their consumption. The AUDIT manual recommends that those scoring ≥20 are referred for specialist assessment rather than counseling (Babor et al., 2001; Connor et al. 2016) , and the US Department of Veterans Affairs recommends offering brief alcohol interventions for men with AUDIT-C scores 4-7 and women scoring 3-7, but fuller assessment for alcohol dependence for those scoring 8 or more (VA, 2016) . While RCTs examining the effect of brief alcohol intervention on consumption typically exclude those scoring very high on AUDIT or have symptoms of dependence (Saitz, 2010) , population-based studies assessing brief interventions have typically not examined if the effect of alcohol advice on potential change is different in strata of the screening scores. Since those with alcohol dependence are more likely to be asked and advised about their alcohol habits than hazardous consumers (Ahacic et al., 2010) , perhaps due to non-or semi-systematic screening, the overall effect of brief interventions may be subject to confounding. Non-or semi-systematic screening typically based on other medical symptoms or other individual characteristics may also affect the potential effect.
The present study examines the effects of efforts to implement alcohol screening and advice in routine health care following the national alcohol programme 2004-2012. Our first aim was to examine to what extent individuals in contact with heath care had been asked and advised on their alcohol habits. Our second aim was to examine how self-reports of alcohol consumption and patient characteristics affected the probability of being asked and advised on alcohol consumption. Our third aim was to examine the potential effect of alcohol advice on the readiness and ability to change, across levels of high alcohol consumption. Since measures of consumption levels (quantities and frequencies of heavy drinking) may be subject to invariance due to tolerance, and variability in body mass and metabolism (Jackson, 2008) , we also used screening questions on frequency of subjective intoxication for comparison.
MATERIALS AND METHODS

Population
Data for this study came from the public health survey 'Life & Health' conducted every fourth year since 2000. It is a repeated cross-sectional public health postal questionnaire conducted in four neighboring counties in mid-Sweden, Uppsala, Sörmland, Västmanland and Örebro in a regional collaboration between the County Councils. All survey waves have been managed by Statistics Sweden, and the latest conducted survey from 2012 was harmonized with (and part of) the national health survey 'Health on Equal Terms' held at the National Health Agency. The surveyed population in 2000, 2004 and 2008 was the County residents aged 18-84. In 2012 residents aged 15 and older were sampled. Stratified simple random sampling, with municipalities as strata, was used in all waves. The response rate in Uppsala County was 65.0% (n = 9821), 62.2% (n = 9515) and 52.2% (n = 9599). Weights to correct for the difference in sample probability across the strata have been calibrated to correct for non-response. The following auxiliary variables from national registers were used to compute the estimated response propensity score (estimated inverse of responding) in a logistic regression model: sex, age, country of birth, year of immigration (the Total population register), level of education (from the Education register) and employment (the Tax register). Calibration weights were computed by Statistics Sweden (Lundstrom and Särndal, 1999) . A non-response sub-cohort study in the 2004 'Life & Health' survey showed that the use of weights decreased non-response bias (Linden-Bostrom and Persson, 2013) .
In this study, we used the responses for those 18-84 year old in Uppsala County for the years 2004 (n = 9798), 2008 (n = 9443) and 2012 (n = 8390) who were asked the same questions on alcohol consumption, care use, and being asked and advised about alcohol habits in care settings. It was in 2008/2009 estimated that the majority of primary care physicians and nurses in Uppsala had been educated in motivational interviewing, 55% of general practitioners (GPs), 62% of specialists, 65% of district nurses, 79% of child health-care nurses and 81% of the midwifes (FHI, 2009).
Measures
Alcohol consumption levels and patterns Alcohol consumption was measured with AUDIT-C that asks about consumption levels and patterns in the last 12 months (Bush et al., 1998) . The first item asks about typical alcohol consumption frequency and those responding to be consumers complete two subsequent questions on usual amount of drinking on drinking days, and frequency of heavy episodic drinking (six or more drinks in a session). All items have 5-point Likert response categories coded 0-4, and the respondent is guided by a picture of examples of standard drinks. Items are summarized to an index with a range of 0-12. The official Swedish cut-off point for Risky consumption was until 2013 an AUDIT-C score ≥6 for women and ≥8 for men, and thereafter ≥4 for women and ≥5 for men (Boström and Nyqvist, 2010; FHE, 2014) . We will refer to AUDIT-C score 8-12 (6-12) as hazardous and AUDIT-C score 5-7 (4-5) as heavy consumption. AUDIT-C has high validity in Swedish populations (Kallmen et al., 2014; Lundin et al., 2015) . The survey also includes a question about frequency of subjective intoxication, 'How often during the past 12 months have you drunk so much alcohol that you have become drunk?' with seven response categories: (a) daily or almost daily, (b) a few times a week, (c) once a week, (d) 2-3 times a month, (e) once a month, (f) once or a few times in 6 months, (g) more seldom or never. Intoxication 2-3 times a month or more was considered frequent.
Alcohol problems
The 2012 survey included a question on wanting to cut back on drinking, with the response categories: (a) yes, and I think I can do it on my own, (b) yes, but I need support and (c) no.
Screening and advice on alcohol habits
Visitors to health-care services (or equivalent) and hospital patients (in or out patients) in the last 3 months were asked whether the staff at their latest visit asked questions about habits concerning diet, exercise, smoking, snus (moist tobacco), and alcohol, respectively. They were also asked whether the staff had given them advice concerning the same habits.
Potential covariates to being screened and advised on alcohol habits 'Limiting longstanding illness' (LLI) was measured with a yes/no question on the presence of 'any long-term illness, problems following an accident, any disability or other long-term health problem?'. 'Body mass' was computed from self-reports of height (cm) and weight (kg) into body mass index (BMI, kg/m 2 ) and categorized as normal (<25), overweight (25-30), obese (>30). 'Smoking' was a yes/no question on daily use of cigarettes, cigarillos, cigars or pipe smoking. 'Psychological distress' was measured with the 12-item version of the General Health Questionnaire (GHQ-12) that asks about mood and anxiety symptoms in the past few weeks. The responses were dichotomized as suggested in the manual, summarized into an index with a range 0-12, and scale score of 3 or more was used as an indication for probable diagnosable disorder (distress). The GHQ-12 has good agreement with depression in the general population (Lundin et al., 2016) .
Statistical analysis
All analyses were performed with SAS 9.4. Because of the stratified random sampling procedure, analyses were conducted in the Survey suite, and the standard error estimates were calculated by Taylor series approximation. All estimates were weighted to correct for the stratified random sampling and non-participation. Changes in prevalence between the surveys were tested using chi square with the 2004 survey as index year. Differences in the likelihood of being asked and advised about alcohol habits were tested among patients using multivariate log binomial regression, which directly models the prevalence ratio (Skov et al., 1998) . The potential effect of alcohol advice on the readiness and ability to change was tested with an unconditional multinomial logistic regression among non-abstaining primary care patients (Hosmer and Lemeshow, 2000) . Multinomial logistic regression is a generalization of the logistic regression that allows predictions of the probabilities of the different possible outcomes of a categorically distributed dependent variable, in this case (a) reporting wanting to and being able to cut down drinking, and (b) wanting but not being able to cut down. The potentially differential effect of advice on the cutting down outcomes among those with hazardous and heavy consumption was examined using an interaction term. Table 1 shows the prevalence of being asked and advised about alcohol habits when visiting the GP or a hospital. Between 2004 and 2012, the prevalence doubled from 15% to 33% of those visiting a GP or a hospital. The prevalence of people given advice about their alcohol habit increased from 3.2% to 4.2%. The table also shows the prevalence of hazardous and heavy consumption and frequent intoxication across the three surveys, among the general population and among primary care visitors. There were no significant changes in drinking overall but increases among care visitors. Table 2 shows the prevalence ratio for being asked and advised about alcohol habits among patients, from multivariate log binomial regression. Besides the secular trend, those being male or of younger age, overweight, smokers and those psychologically distressed were significantly more often asked about their alcohol habits. Being given advice about alcohol consumption also displayed a significant increase over time. While men, smokers and those with psychological distress more often also were given advice, no age differences were significant. Hazardous and heavy alcohol consumers more often received advice about alcohol consumption. There were no significant interaction effects between the survey year and the other covariates. Table 3 shows the association between being advised on alcohol use and reporting a wish to reduce alcohol consumption, divided into those believing they could make it on their own and those needing help. Of the patients who were drinkers, 12.7% reported that the wanted to cut down and they could do it on their own, and 1.1% said they wanted but needed help. Advice was significantly associated with both statements of wanting to cut down. Also, both hazardous (10.7%) and heavy consumption (25.6%) were associated wanting to cut down. Advice on alcohol had the same effect on wanting to cut back among heavy and hazardous consumers (advised hazardous to advised heavy consumer effect on wanting to cut back PR = 1.12; 0.35-3.64 and needing help PR = 6.59; 0.86-50.36). Table 4 shows the association between frequent intoxication and wishing to reduce alcohol consumption. Both advised and nonadvised frequent intoxicators displayed strong associations with wanting to cut back. Proportions of being able to cut down and needing help, respectively, was similar between advised and nonadvised frequent intoxication (advice to no advice PR = 0.65; 95% CI 0.35-1.22 and PR = 1.67; 95% CI 0.48-5.95).
RESULTS
DISCUSSION
During the period, there were increasing but still low rates of screening for and advising patients on alcohol consumption in primary health care. While screening was predicted by health, sex and age, it was nondifferential with regard to alcohol consumption. Consumption was a strongly predictive for being given advice on alcohol habits. Both those scoring high and very high on AUDIT-C (classified as heavy and hazardous consumers) were significantly more likely to want to reduce their consumption level. Those advised about alcohol consumption reported a higher willingness to change, and this effect did not vary across AUDIT-C scores. Both the heavy and hazardous consumption groups reported needing help with cutting back.
Comparison with previous studies
The prevalence of advised patients of 24.7% and 32.2% in 2008 and 2012 exceeded the national prevalence for 2010 of 20% (Nilsen et al., 2011a) , but is similar to that in an older study for Stockholm County (23%) (Ahacic et al., 2010) . The difference may be due to regional variation, but it should also be stressed that our study asked about visits in the last 3 months and not 12. Less frequent service users are thus more likely identified as patients in their study. It has, however, been suggested that 12 months may be a long recall period for remembering what any physician or nurse asked during a previous medical visit . Note: Primary care visitors refer to those visiting primary care in the last 3 months. Hazardous consumption refers to AUDIT-C scores of ≥8 for men and ≥6 for women, heavy consumption refers to scores 5-7 for men and 4-5 for women. CI, confidence interval; PR, Prevalence ratio. Note: 'All' refers to the Survey participants, and 'Patients' refer to those visiting primary care in the last 3 months. Hazardous consumption refers to AUDIT-C scores of ≥8 for men and ≥6 for women, heavy consumption refers to scores 5-7 for men and 4-5 for women.
Unlike previous studies (Ahacic et al., 2010; Mäkelä et al., 2011; Foulds et al., 2012) , AUDIT scores were related to being asked about alcohol habits, which points toward an infrequent yet systematic screening procedure. Significant predictors for being asked about alcohol habits included male sex, younger age, overweight and psychological distress. Medical symptoms such as mental illhealth and hypertension are typically suggested as clinical signs useful for semi-systematic or non-systematic screening (Reinholdz et al., 2011) since they may originate from hazardous alcohol consumption. Moreover, male sex and younger age may indicate opportunistic screening, or that that these factors have a closer link to real or suspected alcohol problems.
Being advised on alcohol habits was strongly associated with wanting to cut down, which is in line with findings where conversations led to increased awareness and decreased drinking (Ahacic et al., 2010; Nilsen et al., 2011a) . A small proportion reported wanting but not being able to cut down on drinking, but the effect of advice on wanting to cut down was similar across the groups. While we do not know what addition potential intervention these group got, one previous study has suggested that also alcoholdependent heavy consumers may reduce their consumption after brief intervention (Guth et al., 2008) .
Implications
The study demonstrates that primary health care can be mobilized to increase their routine screening, important because primary health has a potential role in the detection and treatment of AUDs and reducing population hazardous consumption. The Swedish National action plan and strategy, renewed in 2016, emphasize intensified efforts by the health-care service to prevent alcohol-related ill-health though brief intervention and screening as a means to reduce harmful use, abuse and dependence. The findings also highlight a substantial gap in screening and advice by medical practitioners. While progress has certainly been made, many patients with or at risk for AUDs are potentially overlooked in primary care settings. The increases in screening and brief intervention, following the implementation of the national programme, was not matched by changes in consumption levels and whether screening and brief intervention can be disseminated widely enough to have an impact on public health levels of consumption or harm remain remains to be shown (Heather, 2012) .
One promising finding is that patients who are advised about alcohol consumption report a higher willingness to change their drinking patterns. This supports previous research indicating the effectiveness of brief alcohol interventions in primary care settings (Kaner et al., 2009;  Note: Primary care visitors refer to those visiting primary care in the last 3 months. Hazardous consumption refers to AUDIT-C scores of ≥8 for men and ≥6 for women, heavy consumption refers to scores 5-7 for men and 4-5 for women. Ahacic et al., 2010; Mäkelä et al., 2011; Nilsen et al., 2011a) . That being asked about alcohol habits was unassociated with self-reported consumption suggests a universality in screening-and while systematic screening is an efficient way to detect hazardous or harmful alcohol consumers, the efficiency of semi-systematic or non-systematic screenings where physicians rely on apparent signs (physical, social and psychological) is not known (Reinholdz et al., 2011) . The effect of advice on alcohol habits on wanting to cut down was similar for those scoring moderate and high on AUDIT-C implying that also potentially dependent individuals may benefit from brief intervention. While the probability of dependence increase with the AUDIT-C scores (Rubinsky et al., 2010) , the majority of those with dependence symptoms have a low to moderate alcohol consumption (Andréasson et al., 2013) Hence, AUDIT-C may not be sufficient to discriminate hazardous use from AUD.
Methodological considerations
The cross-sectional design of this study makes it hard to know whether the drinking levels are affected by the physician's advice, potentially confounding the association. However, the AUDIT-C time frame is 12 months, whereas the advice from the physician referred to the last 3 months.
Another limitation with repeated cross-sectional studies is that it is not known if the same population is captured, especially with decreasing response rates. The response rate in the Life & Health study declined from 64% in 2004 to 54% in 2012. However, the use of calibrated weights reduces part of the bias in the prevalence estimates.
We did not have any information on symptoms of alcohol dependence but used a single question on with information on wanting but not being able to cut down your drinking as a fallible proxy. The prevalence of 6.1% for those advised agree with Swedish prevalence for the DSM-IV dependence symptom failing to cut down on drinking (Andréasson et al., 2013) .
The three major advantages of this study are that (a) the study covers the entire period when Screening and Brief intervention was widely implemented in routine health care, with (b) a repeated survey containing the recommended and commonly used screening instrument AUDIT-C, in (c) a population confined to a single County catchment area but which in many aspects resemble the general Swedish population.
CONCLUSION
In conclusion, screening for and advising on alcohol habits in routine health care have increased following the national alcohol programme in Sweden, but consumption levels remain stable. The screening covers only a minority of the patients but was systematic insofar as it was independent from consumption. Advice on alcohol habits had an effect on wishing to cut back drinking, irrespective of the screening score. Screening and intervening for hazardous and harmful alcohol consumption is thus likely to positively benefit a large part of those reached by community care and ultimately also benefit public health.
